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The Cradle of American Gas Lighting. 





H. THURSTON OWENS. 


On June 16 and 17, the one-hundredth anniversary of the successful use of illuminating gas in this country will be celebrated in 


Baltimore, Md., and probably in other cities. 


It was in that city that artificial gas had its start; its value was demonstrated there, and because of this fact Baltimore may 
claim rightfully the honor of being the American birthplace of the industry. 


When Rembrandt Peale, American artist and dreamer invited the public of Baltimore to his Museum on Holliday street, on the 
evening of June 13, 1816, the announcement called attention to the beauty of the paintings, under the light of the new illuminant, Gas. 








PEALES MUSEUM, BALTIMORE, MD. 


The Cradle of American Gas Lighting. 








Rembrandt Peale’s father, Charles Wilson Peale, 
was an artist of note, and enjoyed the friendship 
of George Washington. Young Peale, when only 
18 years of age, was privileged to have General 
Washington sit for him, but the result never saw 
the light of day. This sitting must have made 
quite an impression on the coming artist, as later 
he painted a copy of one of Gilbert Stuart’s 
famous portraits of our first president, and this 
copy hangs in the Art Gallery of the Public 
Library, New York City. 

In the Baltimore papers of June 13, 1816, this 
notice appeared : 


‘eee . i eee ee 
| 


GAS LIGHTS. | 


Without Oil, Tallow, Wick or Smoke. 


It is not necessary to invite attention to | 
the gas lights by which my salon of paint- 
ings is illuminated, those who have seen the 
ring beset with gems of light are sufficiently | 
disposed to spread their reputation; the | 
purpose of this notice is merely to say that | 
the museum will be illuminated every evening 
until the public curiosity shall be satisfied. 


REMBRANDT PEALE. 





The results at the museum must have been 
immediately successful, for on June 19, 1816, an 
ordinance was passed by the Mayor and Common 
Councii of Baltimore, granting permission to the 
Gas Light Company of Baltimore to more effec- 
tively light the sireets of Baltimore. The incor- 
porators of the company were Messrs. William 
Lorman, Rembrandt Peale, James Mosher, R. C. 
Long and William Gwynn. 

Thus it will be seen that although gas was first 
used for interior lighting, the first remunerative 
contracts were for street lighting. This experience 
has been duplicated in nearly every city during the 
intervening century. Both gas and electric com- 
panies have recorded street lighting contracts on 
the first sheet of their order books. 


The Baltimore company got fairly under way in 1820, its first president being William Lorman. The gas works was located at 
the corner of North and Saratoga streets, and the first public house lighted with gas by the company was the old “‘ Mud,” or Belvidere 
Theatre, at the northwest corner of North and Saratoga streets. The first residence lighted by gas was the the house of Benjamin I. 
Cohen, at Charles and Saratoga streets. The pipes ‘were not concealed. The first house to be built equipped with gas pipes was 
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that of the late Jacob I. Cohen, which stood at the site now 
known as 415 North Charles street. These gentlemen were uncles 
of Mr. Mendes Cohen. 

The first Director of Publicity in the gas business was Mr. Wil- 
liam Gwynn, one of the incorporators of the original Baltimore 
Company and editor of the “Baltimore Gazette,’’ who “aided 
largely by his pen in writing the infant project into favor.”’ 

The company seems to have prospered from the first, and in 
1859 we note the following from the first issue of the JoURNAL : 
““ Capital Stock $550,000—Dividends 10 per cent—Meters 8,200— 
Public Lamps 1,800.’ The price of gas was $2.50 per M., which 
was reasonahle at that time, as only two cities were selling at a 
lower figure, Philadelphia. Pa., and Pittsburgh, Pa. 

In the early 80’s the old company had many things to contend 
with, rival companies making water gas entered the field, and elec- 
tric light competition appeared. Consolidation settled the operat- 
ing troubles, and «ther conditions brought the property up toa 
point where dividends were not impaired. These things had to do 
with a civic and business activity that was notable even in America. 
We find that the gas and electric industry kept pace with this de- 
velopment, and when the present operating company, the Consoli- 
dated Gas Electric Light and Power Company, was formed on June 
20, 1906, the gross income from the preceeding year was over 
three and one-half million dollars. Ten more years of operation have 
just doubled this amount. The future of the gas and electric busi- 
ness throughout the country is indicated by the 100% increase in 
ten years. 

The company is now using 189 buildings in various parts of the 
city and suburbs, covering a total area of 225 acres, and about 
2,500 employees are on its pay-roll. The territory supplied with 
gas is 110 square miles, 750 miles of main being required for the 
distribution. 

The company has now under construction a magnificent 20-story 
building in the heart of Baltimore’s business district, which will be 
the future home of the office force, and besides furnishing them with 
ample space, it will provide commodious quarters for retail stores. 

The Baltimore company has a proud record, in that during the 
entire 100 years of its existence, it has never “‘ fallendown” on the 
job—which means that not once in the span of the entire century 
has Baltimore been in darkness. There have been many trying 
tests, the most severe occurring during the great fire of 1904, 
when many of the mains in the down-town districts were broken. 
The electric lights failed, but the gas did not. 

One reason that Baltimore has been able to maintain a promi- 
nent position in the gas industry, is found in the type of men who 
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have directed the company. From the very beginning they have 
been representative men. 

The first president, William Lorman, served from 1816 until 
1832, being succeeded by Gen. Columbus O’ Donnell, who continued 
as head of the company until 1871. Then followed William Sin- 
clair, from 1872 until 1880; Capt. John W. Hall, from 1880 until 
1900, and Gen. Ferdinand C. Latrobe, from 1900 until his death in 
1910. 

The present officers are Herbert A. Wagner, president ; Charles 
M. Cohn, vice-president; John L. Bailey, treasurer, and William 
Schmidt, secretary. J. E. Aldred is chairman of the board of di- 
rectors and the executive committee. Two of the directors, Thomas 
Aitken and Morton Otis, are Englishmen, with homes in London; 
one, Sir Herbert S. Holt, is a Canadian, living in Montreal, and 
two are New Yorkers, Charles E. F. Clarke, and Frank M. Tait 
The others are Baltimoreans, John L. Bailey, Howard Bruce, Chas. 
M. Cohn, Charles T. Crane, Charles H. Dickey, William Schmidt, 
Jr., Thomas J. Shryock, Siegmund B. Sonneborn, Herbert A. 
Wagner, S. Davies Wakefield, Frederick W. Wood and Norman 
James. 

Besides Mr. Aldred, the executive eommittee comprises Mr. 
Bailey, Mr. Cohn, Mr. Crane, Mr. James, Mr. Tait, Mr. Wagner, 
Mr. Warfield and Mr.Wood. 

Mr. Geo. Beadenkopf is Chief Engineer of the Gas Department, 
being assisted by Messrs. Geo. P. Marrow, W. R. Puryear and 
G. R. Althen. 

For the time being, Baltimore will not only be the centre of in- 
terest of the whole lighting industry, but it will put in a strong 
claim for national attention on account of the centenary celebration 
to be held June 16 and 17. 

The events of the two-day program will be in charge of the of- 
ficials of the Consolidated Gas Electric Light and Power Company. 
The most spectacular of these will be an industrial parade in which 
several thousand men will take part. 

Arrangements for this feature have been under way for some 
time and are rapidly nearing completion. The special committees 
at work on the preparations are striving to surpass each other in 
their efforts, and many striking features are promised. 

There will be a number or elaborate floats demonstrating, among 
other things, the development of the gas industry from its clumsy 
beginning to the present day perfection. 

Mr. Herbert K. Dodson, who is in charge of the gas sales, and 
one of the most popular of the younger generation in Baltimore, is 
to be Grand Marshall of the Gas Centenary Celebration parade on 
June 16. 





Co-operation Spells Success.”’--- 


“Gas Range Week in Toronto.” 





By E. M. 


The gratifying success of 1915 Gas Range Week in Toronto has 
been greatly overshadowed by the results obtained in the Cam- 
paign of 1916. Approximately 1620 gas ranges were disposed of 
by the Consumers’ Gas Company and the various dealers who co- 
operated with the company in their efforts to make the Week the 
suecess it proved. 

Needless to say, the result was not obtained by individual effort, 
but by enthusiastic co-operation—not only the Consumers’ Gas 
Company, but every dealer, the department stores, the house fur- 
nishing companies, and the hardware and range dealers all concen- 
trated their efforts to boost Gas Range Week, and promoting the 
use of gas for cooking. One could not pick up any Toronto news- 
paper without being informed on almost every page that “Gas 
Range Week, 1916” had arrived, with its special inducements to 
householders not already cooking with gas. Every store adver- 
tised their own special make of gas range, pointing out, in their 
own ways, the desirability of cooking by gas with “their” gas 
range, and the advertisemeats made good reading. Reader were 
confronted with cuts of all kinds of gas ranges from the humble 
‘“*Cooker’’ to the “Queenly white enamel Cabinet Range.” All 
promised a cooler, cleaner, healthier kitchen, less work, less worry, 
no waste of fuel and time, and a happier and brighter household. 

Other methods of publicity besides newspaper advertising were 
used. Every few blocks large posters were diplayed, pointing out 
the beauties of various makes and displays at all dealers during 
Gas Range Week. The gas company’s and dealers’ delivery wag- 
ons displayed cards, bearing the words, ‘‘ Gas Range Week, 1916.” 
The show windows of the various stores were placarded with the 
same words—all of a uniform lettering and coloring—black letters 
on a white ground, with capitals lined with aluminum—the nearest 
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approach to “‘gas range” colors obtainable. All of the dealers 
made special displays in their windows and show rooms during the 
campaign. Some of the more enterprising making a special fea- 
ture of an “ All Gas Kitchen,”’ and demonstrating cooking by gas. 

Another publicity stunt was ‘Gas Range Week Free Guessing 
Contest,’’ prizes to the value of $200 being awarded. Toronto be- 
ing militarily inclined these days, a military subject was chosen: 

“How many men will enlist in Toronto Regiments during the 
week of May 7th to May 13th, both dates inclusive? ”’ 

Coupons were distributed by all the gas range dealers, and the 
popularity of the contest was shown by the thousands of guesses 
recorded. The winner of the first prize guessed the actual num- 
ber, 428, and received a handsome “‘ Gurney Oxford ”’ gas range, 
valued at $50. Needless to say, this addition to the kitchen was 
greatly appreciated by the winner and his family. Altogether 
12 prizes were awarded—4 gas ranges, 2 gas water heaters and 
6 gas irons and lighting fixtures. 

One pleasing result of the campaign, which will have far reach- 
ing results, was the large percentage of sales of cabinet gas ranges, 
as compared with the sales of the old type range. The manager 
of the gas appliance department of one well-known firm, informed 
the writer that they had sold more cabinet ranges during Gas 
Range Week than they had sold in any previous month. 

If the Gas Range Week is any criterion, 1916 is going to be a 
““banner’’ year for the gas business in Toronto. Nothing but sat- 
isfaction is expressed by the dealers at the result of the campaign, 
both individually and collectively. Co-operation has cemented the 
friendship between them and the gas company. Already plans are 
under way that will bring business to both parties, and cleaner 
and happier homes for citizens of Toronto. 
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[Continued from Page 359.] 


Utilization of Gas Oil. 





From paper by R. C. DOWNING, 


EFFECT OF TEMPERATURE. 


The effect of temperature upon the B. T. U. and candle power 
of the gas is of primary importance. Candle power and B. T. U. 
results follow the general tendency of Fig. 12. A maximum can- 
die power was usually produced at 1,250 to 1,300 F.; while the 
greatest heating value was at 100 higher. The stability of the 
gas is also greater at higher temperatures. 

Fig. 13 illustrates the variation in candles per gallon produced 
by temperature changes. The efficient range of temperature for five 
seconds time of contact is from 1250 to 1420° F. In this range it 
is possible to obtain results varying to the extent of 6 candles per 
gallon, or about 10% in efficiency. The effect of temperature 
alone is seen to be very important. 





The best B. T. U. per gallon of oil was obtained at from 1350 to 
1520 F. The efficiency of the cracking varied only 2% within 
this range. Contrast this variation with the 10%_.possibility of 
illuminating efficiency (Fig. 13) and a good idea is obtained of the 
increased troubles of a superintendent manufacturing on a candle 
power basis, over one supplying B. T. U. gas. The latter will not 
be immune from difficulties, however, as naphthalene makes its ap- 
pearance under high heats and carbon deposits occur to a greater 
extent. When high heats were used in the present work, naphtha- 
lene was noticeable in the tar, and was, of course, present in the 
gas also. The yield of other products are also affected by different 
temperature conditions. At 1300° we may expect about 60% of 
the oil to form gas, 30% tar and 10% to be deposited as carbon. 
Higher temperature praduced more gas, more carbon and less tar, 
and vice versa. 

Much has been written as to what probable reactions occur when 
a complex organic compound decomposes or dissociates under heat. 
It is known that the transformation is from the higher or more 
complex compounds to the lower. Complex parrafines break down 
to simpler compounds. Cracking reactions occur with the for- 
mation of olefines. If temperature and pressure conditions were 
properly arranged, benzenes and then acetylene would be formed. 
A gas chemist is handicapped in that no simple methods are avail- 
able for the determination of the various constituents compos- 
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ing the illuminants. At present we know very little about them, 
except that they probably consist of about 60% of ethylene, the 
remainder propylene and butylene and a small percentage of ben- 
zene. There is no doubt that the illuminating as well as B. T. U. 
value of the illuminants changes with the temperature, and other 
conditions. A knowledge of the composition of illuminants would 
perhaps be of aid, but in this work the volume, candle power and 
R. T. U. of the illuminants only were considered. The maximum 
quantity is produced at about 1300° F.; 1300 to 1400° being the 
working limit. Outside of this range poor results are usually ob- 
tained. 

Carbon monoxide varies almost directly with the proportion of 
blue gas used, and needs little comment. 
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Hydrogen is the active agent in .aiding the cracking of the oils. 
Its presence prevents dehydrogenation of unsaturated compounds, 
and aids in the formation of methane and preservation of illumi- 
nants. The curves show a decrease of hydrogen until the maxi- 
mum conditions are reached. Then an increase of temperature pro- 
duces a rapid increase in hydrogen. Other data has shown that hy- 
drogen is actually absorbed, the quantity present in finished gas 
usually being less than the quantity calculated from the blue gas by 
4or5%. Higher temperatures, however, result in cracking the 
oils to hydrogen and the proportion of hydrogen in the finished gas 
is greater than the theoretical. 

Methane increases steadily with the temperature. Ethane is 
formed at 1200° to 1400° and reaches about 3 to 4% asa maxi- 
mum. Its rapid formation indicates that it is a primary decompo- 
sition product. High temperatures always result in the production 
of much methane. 

Hydrogen sulphide and specific gravity of the gas are likewise 
affected by temperature. At low temperatures more sulphur re- 
mains in the gas. At higher temperatures the sulphur is found in 
the tar. Of the usual 100 grains or more of H2S found in the gas, 
about 70 grains are due to sulphur in coke, the remainder to sul- 
phur in oil. 

Specific gravity rises with the temperature to the point of maxi- 
mum illuminant production. An incrsase in temperature then re- 
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sults in a decrease of gravity. 
rate of hydrogen formation. 


This is due largely to the increased 


EFFFCT OF TIME OF CONTACT. 


Another factor that produces almost as great an effect as tem- 
perature is time of contact. The make of blue gas depends to a 
great extent upon the temperature of the generator fire. This 
temperature varies from minute to minute, and from run to run. 
The drop in temperature is about 40° F. per minute, depending 
upon initial temperature of fire and other factors. Applying the 
data of Clement & Haskins of the U. S. Bureau of Mines to an 11- 
foot generator with a 9-foot fuel bed, using 80 lbs. of steam per 
minute and making 11,350 cu. ft. of blue gas per run of 6 minu- 
tes, the production of gas per minute and temperature would be 
somewhat as follows: 


REE ep PARTS 1 2 3 4 5 6 
Cu. ft. Gas Made....2800 2250 1900 1650 1450 1300 
Temperature ........2240 2196 2152 2108 2064 2020 


With such a condition, there is a possibility of a change of 60% 
in blue gas volume leaving the generator from the beginning to the 
end of the run. As the steam rate is constant the excess steam 
passing through the machine partially compensates for the loss in 
volume of gas made. Allowing for this undecomposed steam the 








change in volume is greater than 30% during a run, so it is highly 
probable that the change in time of contact of the oil vapors with 
the hot brick surface of carburetter and super-heater is at least 
equal to this. In some cases. where the steam pressure is dimin- 
ished toward the end of the run, the time of contact may vary 
80% or more. 

It is difficult to judge the time the oil vapors actually consume 
in passing through the machine. It is necessary first to know the 
rate of formation of oil gas. Oil enters the carburretter as prac- 
tically zero volume, and instead of gradually increasing in vol- 
ume, the rate of gas formation is very rapid and at the end of the 
first half of the time the oil is in the machine the oil gas has al- 
most reached its maximum volume. The curves of Fig. 18 illus- 
trate the rate of formation of oil gas. The data of this curve was 
obtained as follows: A recording chart was placed on both the 
blue gas and finished gas meters (Fig. 11), so as to revolve with the 
meter. Every second a mark was automatically recorded on each 
chart by a vibrating pen. A double cock was placed in the oil bu- 
rette, and the oil and blue gas rates adjusted to the proper propor- 
tion. One of the oil burette cocks was then shut off and the re- 
corders started. The readings on the two charts would be the 
same, recording the flow of blue gas only. After several seconds 
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the oil was turned on suddenly. The blue gas rate decreases some- 
what due to increased pressure in the machine, while the finished 
gas chart showed an acceleration. The difference between the bliie 
gas reading at any second and that of the finished gas represents 
the oil gas formed at that second. After the oil vapors have passed 
the machine and tars condensed, a uniform rate will again be inci- 
cated by the charts. In figuring the time of contact this rate of 
formation was so nearly instantaneous that it was considered as 
such, the entire volume of finished gas being assumed to be present 
throughout the machine. Making this assumption. the formula 
used in arriving at the time of contact for a run isas follows: 


Time of contact in seconds = 


Time of run in seconds < 520 < Volume of free space in cu. ft, 


+- Absolute temperature of run » cu. ft. of gas made. 


This formula will give results accurate to within one second. 

In the curves already presented the effect of time of contact is 
shown. With the 2” tube used only two ratios of contact were 
obtained, viz.: five seconds and ten seconds. A difference of 5 
candles per gallon is noticeable from Fig. 13 when the oil was 
cracked at these times of contact. This corresponds to almost 9“ 
variation in oil efficiency. There is marked advantage in shorter 
times of contact. With a 1” tube a variation in time was secured 








ranging from 1.25 to 10 seconds, and showed a possible range of 
19% in iliumination efficiency of the gas, while the heating value 
is affected only about 3%. These results refer to a temperature 
of 1,300° F. 

The factors directly influencing time of contact are rate of oil 
input and make of blue gas. In present operating practice the oil 
input is known and controlled, but not much attention has as yet been 
paid to measuring the rate of flow of blue gas from the gener ator. 
Gas made with shorter times of contact while containing less 
methane appeared to be nearly as stable as that made under longer 
exposure to heat. In fact, too long contact, instead of fixing, de- 
composes the desirable illuminants. To secure shorter times of 
contact a hotter fire is needed in the generator, and it is still a 
question whether the increased consumption of fuel would be offset 
by a greater efficiency in oil cracking. 


EFFECT OF INTIMACY OF CONTACT. 


A third factor in carburetted water gas manufacture is the 
spacing of checkerbrick. What is the proper spacing? While 
the equipment used did not permit of the spacing or ratio of heat- 
ing surface to free space which exists in large units, it was pos- 
sible to observe the effect of spacing by using tubes of various 
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sizes. For example, 1" pipe was estimated to approximate 9/16" 
spacing of brick, a 142" pipe 7" spacing, a 2” pipe 13/16" spac- 
ing anda3" pipe 1%" spacing. These four sizes were used as 
cracking chambers. 

For instance, with a time of contact of 10 seconds and a tem- 
perature of 1,300° F. the candles per gallon figure changes by By 
or about i3% when the spacing is varied from 42" to2’. A 
variation of 9% is produced by changing the spacing from '2" to 
1'4". The B.T. U. figure suffers a corresponding loss but to a 
smaller extent. With small spacing it is advisable to use a short 
time of contact, a large spacing permits a longer time of contact. 
At present, however, definite conclusions cannot be drawn from 
this investigation as it has not proceeded far enough. 


EFFECT OF CONCENTRATION. 


Another factor influencing the efficiency of oil cracking is the 
volume of blue gas present per unit volume of oil gas. When the 
rate of oil input and blue gas flow are increased proportionately, 
a change in time of contact is produced. When the rate of oil in- 
put is changed and the rate of blue gas flow kept constant, a change 
in concentration is produced. Fig. 23 shows that the illuminating 
efficiency increases to a maximum with about 5 gallons per M. in 
this particular case, and then decreases with higher oil figures. 
This may be partially due to the efficiency of the burner used. The 
B. T. U. per gallon of oil shows a marked decrease, however, with 
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increased rates of oil input. Other data shows that at lower rates 
of oil input the hydrogen absorption is much greater, and accounts 
for increased B. T. U. value per gallon. These curves must not be 
confused with actual candle power and B.T.-U. produced by using 
different gallons per M., and which are shown on Fig. 24. A steady 
increase in candle power and B. T. U. is obtained by using more 
oil; the efficiency, however, appears to be best when not more than 
5 gallons per M. are used. The curves discussed, while obiained 
with much longer times than actually exist in a machine, indicate 
the effect of flooding a machine with oil in an effort to quickly 
raise the candle power. 


EFFECT OF COMPOSITION OF BLUE GAS. 


Somewhat similar to the effect of blue gas concentration is that 
of composition. The principal reactions are as follows: 


(1) HO +C+=H2:+ Co 
(2) 2H.O + C = 2He + COz 
(3) HeO + CO = He + COr 
(4) CO2 + C = 2CO 
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Reaction No. 1 is the dominant one at temperatures of 2500° and 
above. 

Reaction Nos. 2 and 3 are favored by lower temperatures, the 
latter by excess steam. Reaction No. 4 is favored by higher heats; 
its being retarded at lower temperature accounts for the greater 
percentages of COz in the blue gas toward the end of the run. It 
is known that in a water gas generator the carbon dioxide is low 
at the beginning of arun, and sometimes reaches as high as 8 or 
10% at the end of the run, accompanied with a corresponding de- 
crease in carbon monoxide. Carbon dioxide is known to lower 
candle powers, and also exerts an influence on the cracking re- 
sults. A loss in efficiency of 16% in candles per gallon could not 
be the effect of carbon dioxide alone on candle power, as each per 
cent. of carbon dioxide lowers the candle power about 2%. Fig. 
26 shows clearly that the yield of products is affected by the com- 
position of the blue gas. Poor blue gas results in the production 
of less tar, more carbon and less gas. These curves illustrate the 
necessity of maintaining good fires and of adjusting the runs to the 
proper length of time. The effect of steam in the presence of oil 
vapors will doubtless produce a variation in results, theoretically 
making them lower. 


EFFECT OF COMPOSITION OF OIL. 


Recently much trouble has been experienced in obtaining as 
good results as in former years. Inferior grade oil is now being 
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supplied. A study in the developments of oil refining leads one to 
expect such to be the case. Study of the actual gas making val- 
ues of gas oils supplied during the last ten years, will show defi- 
nitely that oils are deteriorating. Theefficiency of oils has in some 
cases diminished as much as 25%, while the price of inferior qual- 
ity oil is higher. 


Drip OIL AND GRADUATION OF TEMPERATURES IN MACHINES. 


As a matter of interest, the results obtained in cracking drip oil 
have been included. At 1300” it will produce about 1. candle per 
gallon, at 1500° the efficiency is over 2. candles per gallon. It is 
impractical to use it in the machines in the place of gas oil. A 
number of runs were made, maintaining the top of the carburetter 
200 and 300 higher than the top of the superheater; then the 
conditions were reversed. Little difference was obtained in re- 
sults. About .1 of a candle per gallon more was secured keeping 
the top of the carburetter at the lower temperature. Since the 
bulk of the work isdone at the top of the carburetter and its tem- 
perature is always lower than the superheater at the close of a run 
it would seem that the best practice is to operate with the carbu- 
retter the hotter of the two shells. 
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CONCLUSIONS. 


The present investigation has only emphasized the necessity of 
a more through study of factors that may influence the design and 
operation of water gas sets. Candle power may not always be a 
requirement for good gas. Every gas man looks forward to the 
day when the more reasonable B. T. U. basis will be universal. 
.Carburetted water gas may then again prove a formidable compet- 
itor to its ancient rival, coal gas. Oil may be available which will 
produce heating units that are of no present value as carburetting 
agents. Pressure, or rather absence of pressure, which has not 
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been considered in this paper, may also prove an important factor 
in processes of the future. In short, the door, as it were, has ben 
but recently opened to the possibilities of the expansion and dey.|- 
opment of the gas industries. To quote the words of Dr. Rittmin, 
“The pendulum swings to the extreme where gas manufacture 
becomes primarily a problem involving theoretical and applied 
chemistry. Without its application the industry cannot develo).”’ 
This has been true of many a great industry. We look forward to 
the co-operation of the engineer and the chemist in solving tie 
problems of the future. 








The Truth About Candle Power, Heat Units, High Price 
of Inferior Gas Oil and Lower Gas Bills. 





The Peoples Gas Light and Coke Company explains in the follow- 
ing letter the true significance of the issue involved in its applica- 
tion to the City Council of Chicago to establish new rates and new 
standards.for testing gas. 


To CONSUMERS OF GAS IN CITY OF CHICAGO. 


“You are doubtless aware that this company is making an effort 
to have the standards changed under which it is furnishing gas to 
its consumers in the city of Chicago, and that, provided these stan- 
dards can be changed, it also proposes to supply this gas at a rate 
lower than that at which it is being supplied at present. 

In order to accomplish these two objects, the company has ad- 
ressed to the city authorities two letters, one covering the change 
in standard, and the other covering the proposed new rates. 

The first communication to the city authorities, dated December 
11, 1915, requested their co-operation with the company in chang- 
ing the standards under which gas is at present supplied to our 
consumers, to a néw standard. The present ordinance requires 
that the gas supplied “shall test 22 candle power.’”’ The change 
that the company desires is that the gas supplied shall be based on 
a heat unit valuation only, as endorsed by the State Public Utilities 
Commission, and that the candle power requirements shall be en- 
tirely eliminated. 

In the desire that you have a clear understanding of just what 
this change is, and what it will mean to our customers, the follow- 
ing explanation is made: ‘ 

A simple definition of a heat unit is: 


“The quantity of heat required to raise the temperature of one 
pound of water one degree Fahreinheit.’’ 


From this definition you can readily understand that where gas 
is used for cooking purposes in any form, for water heating, for 
industrial work, and for any application where heating is required, 
the only thing in which the consumer is interested is that the gas 
shall contain a standard number of heat units. It makes no differ- 
ence to the consumer whatever what candle power valuation is 
given to the gas. 

As you are well aware, a large percentage of the gas consumed 
in Chicago is used for the purpose of lighting, or illumination. The 
condition under which this gas is used at the present day is very 
different from that under which it was used 15 or 20 years ago 
when a much greater percentage of the total gas consumed was 
used for lighting purposes. At that time the lighting was done 
almost entirely by means of open flame burners, whereas, to-day 
the mantle light is almost universally used. Under conditions 
which existed 15 or 20 years ago, it was necessary that the gas 
should have a standard illuminating power, and for that reason the 
ordinance, which was then put into effect and under which we are 
still supplying gas, contained a clause that the gas supplied must 
test 22 candle power. 

But, under present conditions, where the lighting is done a!most 
entirely by means of the mantle light, this candle power require- 
ment is of absolutely no value to our consumers. 

The reason the candle power requirement is of no value to our 
consumers is that the light that comes from a mantle is due er- 
tirely to the fact that the mantle is rendered ‘‘ white hot” by the 
heat from the gas, and so you can readily understand that this 
light-giving power of the mantle is dependent entirely upon the 
heat units the gas contains. As the mantle is made of extremely 
light material the amount of heat necessary to make it ‘‘ white 
hot ”’ is very small, and thisis the reason for the much greater effi- 


ciency of the mantle light over the old fiat flame burner. Thus a 
flat flame burner consuming 5 cubic feet of gas per hour delivers 
only 4.4 candle power per cubic foot of gas, or a total candle 
power of 22; whereas, a mantle light consuming 4 cubic feet of 
gas delivers 30 candle power per cubic foot, or a total of 120 can- 
dle power. 

From the above you can readily understand that the excessive 
candle power contained in the gas we are now supplying is of abso- 
lutely no value. The gas we are at present supplying is what is 
known as “ Carburetted Water Gas,” and in order to supply this 
gas so that it shall afford an illuminating power of not less than 22 
candle power, as called for by the present ordinance, it is neces- 
sary to enrich the gas with a certain quantity of oil. Within the 
past year the price of oil has increased so much per gallon that we 
are at present paying about twice as much as we were a year ago, 
and in addition to this, the quality of the oil is so inferior to what 
it was a year ago that we are compelled to use about 10% more in 
quantity to enrich the gas to the 22 candle power requirement 
called for by the city ordinance. 

From the above you can understand that the Company is forced 
to spend a very large amount of money, from which neither the 
company nor the consumer derives any benefit whatsoever. This 
is an entirely useless expenditure of a large sum of money, which 
can be entirely obviated if the city authorities will co-operate with 
the company so that the company will be allowed te supply to the 
people of Chicago a different kind of gas, viz.: coal gas. This gas 
can be made cheaper and will be equally as satisfactory as the pre- 
sent gas to the people of Chicago when used by them for cooking 
purposes, water heating purposes, various factory applications, and 
in mantles for lighting purposes. 

The supplying of coal gas, as proposed by the company, suggests 
doing away with the useless and expensive high candle power re- 
quirements, and substituting a single standard heat unit as en- 
dorsed by the State Public Utilities Commission. If the company 
can secure this co-operation on the part of the city authorities, it 
will then be in a position to reduce the cost of gas to the con- 
sumers. On the other hand, if the company is obliged to continue 
manufacturing and selling the present quality of gas, the price 
will have to be increased above the present rate, in all probabil!ty 
as much as 15 cents per thousand cubic feet. This increase will 
be due entirely to the higher cost of oil, and in all probability the 
price of oil will always be maintained at higher figures than it has 
been in the past. 

On February 10, 1916, the second letter addressed to the city 
authorities advised them that if the company would be allowed to 
furnish gas based on a heating standard only, as endorsed by the 
State Public Utilities Commission, instead of the combination stand- 
ards of candle power and heat as at present enforced, that the 
company would then be in a position to lower the rates for gas to 
consumers. 

This letter also contained a proposed schedule of rates to take 
effect immediately from the time the new ordinance is passed, up 
to and including the year 1920, as follows: 

1916. 1917. 1918, 


1919, 199). 


First 25,000 feet ...... ....$0.78 $0.78 $0.77 $0.75 $0.75 
Second 25,000 feet. ......... .70 .70 .68 .65 65 
All over 50,000 feet.......... .50 .50 .00 .50 50 
Fe re 15 .75 .75 15 75 


In addition the letter also contained a schedule of rates for users 
of large quantities of gas, which is as follows: 
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Optional Rate to Consumers. 
Monthly “‘ Readiness to Serve’’ Charge. 


100 light meter or less....$12.00 300 light meter........$27.00 
150 “ eae 15.00 400 “ wa“ .-» 38.00 
200 “ me ee 18.00 500 “ Re eas . 37.00 
250 “ a ae 21.00 Larger sizes,.......... 45.00 


With a charge of 50 cents per 1,000 cubic feet for the first 50,000 
feet in any month, and of 37 cents per 1,000 for all consumption 
over 50,000 feet in any month. 

It is the expectation of the company that if it is allowed to put 
into effect the reduced rates, as outlined above, there will be a 
large increase in the total consumption of gas in the city of Chi- 
cago. This increase in consumption will come mostly through the 
adoption of gas as a fuel by large manufacturing concerns through- 
out the entire city, and the large increased consumption by the 
manufacturing industries will be of benefit to all gas consumers in 
the city, in that it will reduce the average cost per 1,000 cubic feet 
of all gas made. 

For example: The average cost per 1,000 cubic feet of all the 
gas manufactured and distributed during the last three months of 
1916, was as follows: 


Manufacturing. .34.56 cents per 1,000 cubic feet 

Distribution ....30.45 “ aa ” -_ = 

Totol av. cost...65.01 “ “ ™ ““ “of gas delivered, 
and not considering legitimate returns on capital invested. 


Now, assume such an extreme condition that the total amount of 
gas consumed is doubled by the present number of consumers, ow- 
ing to the large increase in the total consumption, due to its gen- 
eral use for manufacturing purposes. The average cost of distri- 
bution per 1,000 cubic feet for all the gas consumed would then be 
approximately one-half of what it is at present, or 15.22 cents per 
1,000 cubic feet; since about the same net-work of mains would 
be utilized as at present, nearly the same amount of labor as at 
present would be necessary, and the various other items of expense 
entering into the present cost of distribution would be little, if 
any, increased. 

From the explanations above you can easily understand that as 
the use of gas in large quantities for manufacturing purposes grad- 
ually increases, the average cost per 1,000 cubic feet of distribu- 
tion gradually decreases. If in addition the candle power require- 
ment can be done away with and the company allowed to supply 
gas under a single standard of heat units, there will also be a very 
material decrease in the cost of manufacture per 1,000 cubic feet. 

The decrease in the average cost per 1,000 cubic feet of these 
two items of manufacturing and distribution combined, would place 
the company in a position to sell gas at lower prices, and when the 
large coal gas plant, estimated to cost $14,000,000 and especially 
designed to supply coal gas, is completed, the manufacturing cost 
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will probably be very materially further reduced, and thus enable 
the company to make still additional reductions in price which will 
operate to the advantage of the small consumer. 

It is in the anticipation of these results, which can be foreseen 
only in a measure, that the company is warranted in offering the 
scale of prices which has been suggested. But, conservative busi- 
ness management does not warrant the company in offering a 
lower scale than suggested until the results in practice are defi- 
nitely determined. 

The manufacturing and distribution of gas is analogous to any 
other merchandising proposition. It is the general business prac- 
tice that when a large quantity of any article is bought, the price 
is much less than when a small quantity is bought. Our large de- 
partment stores will deliver a spool of thread to a customer. How 
can they afford to do this? Simply because some other customer 
buys a silk dress. And when the gas company has acquired a large 
number of manufacturing concerns consuming large quantities of 
gas, it will then be in position similar to the department store, and 
will be able to distribute gas to all of its consumers at less average 
expense per 1,000 cubic feet than at present. Tosum up: The 
management of the company is endeavoring to accomplish two 
broad results. First, to avoid being compelled to raise the present 
selling price of gas, possibly as much as 15 cents per 1,000 cubic 
feet. This will have to be done if the company is forced to con- 
tinue to supply gas under the conditions which it is at present op- 
erating. This rise in price can be avoided if the company is al- 
lowed to manufacture gas at lower cost, by eliminating the useless 
candle power requirements, and to supply gas under the single heat 
unit standard, as endorsed by the State Public Utilities Commis- 
sion. 

Second, to sell gas at prices scaled in accordance with the quan- 
tity of gas consumed by each individual consumer. Such a method 
would place the sale of gas on a well recognized and up-to-date 
business basis, and also put the company in a position to materially 
increase the average consumption of gas per consumer, thereby 
greatly decreasing the average expense of distribution per 1,000 
cubic feet. 

When it is considered that the consumers of the entire State of 
Illinois, outside the city of Chicago, are receiving the advantages 
of gas supplied on a heat unit standard, and in addition that gas 
is being supplied on a heat unit standard to consumers in the 
States of Indiana, Wisconsin, Pennsylvania, Washington, Oregon, 
New Mexico, Missouri, Nevada, District of Columbia, Arizona, 
Maryland, Montana and New Jersey, it would seem that the peo- 
ple of Chicago should be intensely interested in co-operating with 
the gas company in their efforts to place the gas industry of Chi- 
cago on an up-to-date business basis, which would ultimately bene- 
fit very materially every consumer of gas in the city of Chicago. 

The company is at present expending a large amount of money 
in an effort to place the matter to the attention and understand- 
ing of the citizens of Chicago.” 
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Getting the Most out of Business.—A plea for open mindedness 
in business which it is hoped will result in a larger acceptance of 
scientific and efficiency methods, 432 pages. Published by the 
Ronald Press and for sale by the AMERICAN GAS LIGHT JOURNAL. 
Price, $2.00. signs ee 


In the great murder trials in Italy the prisoner is sometimes 
placed, inside a cage in the courtroom. If Mr. Henpeck should 
ever be so fortunate as to get his “ better half’’ similarly situated 
we imagine that he would talk to her in much the same vein as 
Mr. E. St. Elmo Lewis “ scolds”’ his reader. 

On page 337 we find, under the discussion of the Staff Idea, 
‘* While the general manager has the power of veto, he rarely uses 
it, because the staff whose advice is not taken, generally has a fool 
for a manager or the manager has blockheads for a staff.” Our 
impression, after reading the volume, is that this world is made 
up mostly of Blockheads, Pinheads, Wisenheimers, Clock watchers, 
ete., etc., and a few haloed Efficiency Engineers. 

The introduction states that the book has not been written so 
much to reform management as to suggest a method by which to 
manage reform. He says that our factory heads don’t want to 








buy coal on the B. T. U. basis. If he tried to buy some from a 
representative mine on that basis he might change his mind. More 
testing is needed, but it will not come by calling our factory mana- 
gers Pinheads. 


Some of his axioms on advertising are not clear to the lay mind. 
For instance, he confuses advertising with notoriety in his praise 
of Mrs. Pankhurst’s suffrage activities. He will let our readers 
answer one of his questions, “ Has anybody ever been able to pro- 
nounce properly the name Mazda?” 


A good example of the Lewis style of epigrammatic reasoning 
is given on page 210. “‘ Mere busy-ness isn’t business, or a pigs 
tail would be the most efficient part of the pig.” 

The American business man knows that profit sharing, industrial 
and vocational education, workman’s compensation, pensions, phy- 
sical examinations and training and sanitation are just as essential 
to business success as capital and salesmanship ; but the trouble is 
that he also believes that he is doing all of them that HIS business 
demands. 


This author’s business is advertising, and he believes that it be- 
gins at Home. He has talked himself into prominence, and has 
the distinction of having the idol of his cult, the late Elbert Hub- 
bard, ridicule him. 

The volume is replete with quotations of men who have made 
history in our business life, and covers so many phases of modern 


innovations that it will prove of value to those who can overlook 
the muckraking. 
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One Hundred Years of Gas Lighting In America. 
H. THURSTON OWENS. 


Stability and conservatism are the outstanding characteristics of 
the gas business, whose 100th anniversary is being celebrated this 
week at Baltimore, Md., the home of its introduction in America. 

Stability covers such sturdy, healthy and virile capacities as de- 
pendability, reliability and continuity. The gas supply of -cities 
never fails. Gas company bonds are reputed as being safer than 
those of National banks. Gas meters are looked upon as one of 
the most accurate of commercial measuring devices. Gas lighting 
burners are always ready tosupply light and cheer. Meals may be 
cooked or houses heated at any hour of the twenty-four. Indus- 
trial operations may be performed without change of burner reg- 
ulation. Gas pressures do not vary over a range that seriously 
affects the operation of gas appliances. Every hour of the day, 
every day of the month and month of the year, the weight and 
constituents of gas are of such close conformity that satisfactory 
service is assured. 

Conservatism applies more particularly to the stationary char- 
acter of the public demands and of the method of satisfying their 
needs. Gas companies were organized to furnish light, and to-day, 
after 100 years, the bulk of the business is gas lighting. Many of 
the burners in use to-day resemble very closely the early devices. 
Gas was first made from coal, and although the major portion is 
now made from oil, the large coal gas works under construction 
and contemplated bid fair to turn the balance in favor of the 
original product—coal gas. 

Gas Companles were the f rst of the Utilities to demonstrate that 
private corporate control was better than public or municipal 
ownership ; and the later types of suppliers of public necessities, 
the Electric Light, Steam and Hot Water Heating, and Telephone 
Companies have been largely aided in their early development by 
the conditions made ready by this pioneer industry. The vicious 
as well as the warrantable attacks on the over-valuations of utility 
properties always overlook the bond issues for municipal water 
works that are the shame and menace to successful city govern- 
ment. 

The regulation of Public Utilities was first applied to Gas Com- 
panies, the first of our State Commissions, organized in Massachu- 
setts in 1885, did not concern itself with the operations of electric 
undertakings until 1889. The effective regulation of natural 
monopolies has prevented unwarranted competition, with its 
concomitant waste by duplication, and has been the means of 
securing, not only better service for the public, but also sounder 
business methods for the companies. The Public Service Commis- 
sions have done for the gas companies what the Federal Trade 
Commission desires, but is powerless to do, for the manufacturer. 
Gas Companies must keep their books so that they do not deceive 
either the stockholder or the public. 

The dark days of gas lighting were in the early 80’s, as it 
were then beset on one side by competition of new companies mak- 
ing carburetted water gas, and by the infant electrical industry. 
Stocks tumbled, but values remained, as the demands and needs of 
the public were much larger than the combined capacities of all of 
the utilities clamoring for business. 

The competition of oil gas companies was short lived, as in most 
cases the new companies, aided somewhat by local political condi- 
tions, bought out the established companies and consolidated with 
them. It was generally the case of the tail wagging the dog, but 
was the indirect cause of new blood and more aggressive methods 
to ward off the electric competition. 

Again consolidation was the preventative of wasteful competi- 
tion, as the strongly intrenched gas companies purchased their elec- 
tric rivals. In only one of our large cities was the buyer the 
newer industry. 

Within the last decade, methods of producing gas as a by-pro- 
duct of the coke oven industry has been successfully demonstrated 
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The gas thus made has been sold and distributed by local com- 
panies. In only one instance were the competitive methods of the 
water-gas companies adopted, the result being the same. The old 
companv capitulated. 

If we can read the future in the history of the past 100 years 
at Baltimore, the following developments may be looked for in all 
of the large and many of the small situations, namely : Gas and 
Electric Companies will be combined and operated as a single con- 
cern: By-product gas will be purchased from a separate organiza- 
tion: Hydro-electric current purchased at the outskirts of the 
city transformed and sold: Local stockholding to offset municipal 
Ownership agitation: Public Service Commission Regulation to 
prevent competition : Civic Activity instead of political wire pull- 
ing. 

Two factors in American life may be cited on which to base our 
prophesy as to the future place of the gas business. Urban popula- 
tion is still increasing at an unprecedented rate, and by people who 
will pay for convenience. Which means that we will cook our meals, 
heat our homes and operate many large industrial appliances by 
means of gas, and there will be more gas sold each year for light- 
ing during the lives of this generation. One hundred years of gas 
lighting has demonstrated the stability of the business and the 
wholesome conservatism of the American people. 





Mid-Year Conference 


National Commercial Gas Association. 


A November rain greeted the Delegates to the annual June or 
Mid-year conference of the National Commercial Gas Association 
at the opening Thursday afternoon in the auditorium of the Con- 
solidated Gas Company, New York City. 

President Jansen Haines, in opening the session told how the 
committee meetings held each Spring had resulted in the First 
Conference three years ago, which had gradually been extended to 
cover the topics of a regular convention. 

The first speaker, Mr. N. T. Guernsey, General Counsel for the 
American Telephone and Telegraph Company, dwelt on “* Character 
in Business,’’ and as the address will appear in the next issue of 
the JOURNAL, no further mention of it will be made here. Respond- 
ing to Mr. Gurnsey, W. J. Clark welcomed the members and guests, 
and agreed with the speaker as to the value of Corporation character. 

As Chairman of the Motion Picture Committee, Mr. Clark then 
had some animated slides demonstrated, which are being syndicated 
through the Motion Picture Theatres. The examples may or may 
not be business getters, but it is certain that they are success- 
ful as laugh promoters. 

Mr. Thomson King, of Baltimore, spoke of the plans of the Bal- 
timore Gas Centenary Celebration, on June 16, and invited all to 
attend. 

The second paper presented was by D. K. Boyd, architect, of 
Philadelphia, on co-operation between the Architect and the Gas 
Engineer, and he did not mince words in telling the gas men their 
shortcomings. He said that the architect was not familiar with 
modern gas appliances because the gas men had not endeavored to 
educate him in these matters. While the American Institute of 
Architects-had been very active in matters electrical they only 
recently had been called upon to take up gas matters, and this by 
the U. S. Bureau of Standards with reference to the Safety Code. 

As to what the architect needs, he said they would welcome data 
sheets, and detailed drawings showing typical installations, tests 
showing performance and articles describing successful installations. 
He also thought that there was a field for Consulting Gas Engi- 
neers along commercial lines. The discussion showed that they 
came to praise and not bury the author. Messrs. C. R. Stull, R. 
R. Young, O. H. Fogg, J. R. Hare, J. P. Hanlan and C. D. Knapp 
admitted that there was much that gas companies could do. Mr. 
Geo. Philler, in charge of the Architectural Bureau of the United 
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Gas Improvement Company, showed the new data sheets, referred 
to in the JOURNAL of May 29, that his company were distributing 
among architects. 

His experience confirmed Mr. Boyd’s idea that the architects 
were receptive. Mr. R. S. Doull, having charge of similar work, 
for the Consolidated Gas Company of New York, was not quite so 
optomistic as the others, as he found much apathy towards the 
subject amongst the more important architectural firms, and that 
it took good object lessons to make them give gas proper consid- 
eration. 


The final paper of the session, on Domestic Science, was present- 
ed by T. M. Ambler, who outlined the work done in Brooklyn, as 
given in the article that appeared in the JOURNAL under date of 
May 29, Quite a long and interesting discussion on this topic was 
read by Edward Pratt; it came from Miss B. A. Perkins, the col- 
ored teacher of Domestic Science at Tampa, Fla. 
sing this subject were: J.D. Shattuck, P. Eves, Col. Rogers and 
T. J. Litle. Mr. Ambler invited all present to attend an informal 
reception at the Brooklyn Union Gas Company, where further de- 
tails of the domestic science methods of that company was again 
taken up. 

Many accepted his invitation in spite of the disagreeable weather, 
as Domestic Science is a live topic and the Brooklyn Company one 
of the leaders in the work. 


Others discus- 





The Industrial Session, Friday morning, took up, first, the paper 
by W. A. Ehlers, on “Industrial Fuel Business ;” then that by 
Thomson King, on “ How to Survey your Territory Properly and 
Follow up the Business;” and G. M. Karshner’s paper on 
“Selection, Training, and Compensation of Industrial Salesmen.” 

Following these formal papers, S. Tully Willson spoke on the re- 
lations between the manufacturers of gas appliances and the gas 
companies; pointing out that the ‘‘ Co-operation’? was in many 
cases decidedly one-sided. 

These four topics were then discussed jointly, and there was 
enough to be said on them to fill out the morning. 

The merits of Commission vs. Salary to industrial salesmen was 
given a good deal of time. Those joining in the discussion were: 
H. E. G. Watson, of Toronto; John Welsh, Philadelphia; F. A. 
Tuttle, Newark. N. J.; G. M. Karshner, New York City; Colonel 
Rogers and R. I. Wilson, Paterson, N. J.; J. B. Meyers, Philadel- 
phia; Thomson King, Baltimore; C. E. Chapple, Brooklyn and 
F. R. Barnitz, New York. i 

Mr. G. W. McKee’s paper on “‘ Standardizing Industrial and En- 
gineering Data,’’ was not presented. 





The Friday afternoon session was given over to educational mat- 
ters, being opened by Dr. Galloway’s paper on “‘ Education, the 
Basis of a Permanent Industrial Preparedness.’’ 

The topical discussions listed on the programme covered every 
aspect of education of the employee; and they were opened by 
men particularyly fitted to comment on them. Those asked to 
speak included: P. S. Young, W. J. Clark, J. L. Conover, A. E. 
Forstall, S. Tully Willson, J. M. Brock, C. H. French, G. A. 
Saunders, W. H. Waterbury, L. J. Platt, J. P. Zingg, G. W. Allen, 
W. H. Logan, H. K. Dodson, C. E. Paige, A. R. Beal, George 


Smith, G. R. Trumbull, C. E. Bartlett and J. D. Lee, Jr. 





National Officers, ‘‘Gas [eeters.’’ 
The annual election for the National officers of ‘“‘ Gas Meeters”’ 
has resulted in the election of the following: 


Grand Commisioner, C. Edwin Bartlett, Philadelphia, Pa. 
General Secretary, G. Edward Smith, Jersey City, N. J. 


It is proposed to hold the annual dinner at Atlantic City, N. J., 
in November, at the time of the N. C. G. A. Convention. 
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Status of American By-Product Coke. 
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The number of beehive ovens in operative condition in the United 
States in 1894 was about 30,000, as against about 40 by-product 
ovens. The high water mark in beehive ovens was 1910, the total 
then being a little over 100,000. To-day this is reduced to about 
95,000, whereas the by-product ovens total 8677, 1000 of their 
number being under construction. 


EARLY CONSTRUCTION AND CONDITIONS. 


The ovens first built here were from German plans and specifica- 
tions, no consideration being given the difference in coking quality 
of the coals. The attempt was to make American coals adapt 
themselves to the ovens, rather than the ovens to the coals. 

Those who were in charge of by-product coke ovens at that time 
were impressed by the usual economic differences between foreign 
and American practice. Cheap labor permitted the German prac- 
ice of from 28 to 36 hours’ coking time with a 4 to 5-ton capacity 
oven, but American conditions all pointed to greater economy, if 
the coking time could be reduced and the capacity increased. But 
to do that obviously required the entire redesigning of the ovens. 

In the period from 1900 to 1906, tentative experiments were 
made but nothing was accomplished, although well defined theories 
were evolved that have since helped. I shudder to think of some 
of the costly repairs that became necessary, due to our trying to 
improve the coking time. We melted regenerators and walls in 
pursuit of scientific data. With the assistance of stack drafts and 
exhausters, we tried experiments with flues and gas burners de- 
signed for 24 hours’ operation, and managed to cut the time down, 
but the by-product yields were unrecognizable. The owners of the 
ovens suffered, but the results show that their suffering was not in 
vain. To increase the size of the charge required a larger oven, 
which in turn required more heat, and this demanded increased 
flue and gas area. 

About the time that this was being done, a new factor which was 
a tremendous influence for good was the appointment by the 
United States Steel Corporation of a committee to investigate by- 
product coke. The committee went to Europe, and their investi- 
gation was of the greatest value to the industry here. They saw 
that the larger oven was perfectly feasible, and they selected for 
their first plant the Koppers type. This was seven years ago and 
one battery then built has never been out of operation and is in 
first-class condition to-day. In only one respect did they allow ex- 
isting prejudices to influence them—the matter of the brick. In 
European practice quartzite brick is universally used—-silica brick 
is standard in this country. The latter is more efficient in conduc- 
tivity and the only problem it presented at the beginning was its 
expansion under high heats. 

One other feature delayed the general adoption of the by- 
product oven in this country. In Europe the chemical and its allied 
industries are looked upon as very attractive investments, while 
our bankers were very slow to take up this kind of investment. 


THE METALLURGICAL PHASE. 


It was the habit of the coke producers of this country to put 
ovens as near the mines as possible, and the coal used was unmixed, 
and while during bad times it might be very good coke, during good 
times almost anything was shipped and accepted. A by-product 
coke oven near the blast furnaces, solved a great problem for the 
steel makers. Coals were brought to the ovens and mixed. At 
first it was thought that fairly high volatile coal would not make 
metallurgical coke, and various mixtures were made. To-day, 
however, a volatile of 30% and over is made into excellent metal- 
lurgical coke in a number of places. 

The mixing of coals developed the fact that even an inferior 
coke, if absolutely uniform, would show a fuel saving in the blast 
furnace. It was common practice to put in coke from perhaps two 
or three different operations. While the coke physically looked 
about the same, it could not be uniform, and in consequence the 
furnace was operating under varying conditions, a hard coke going 
in at one time and a soft coke at another. The charging of large 
and small pieces of beehive coke was usual, whereas to-day it is 
recognized that crushing the coke to uniform size, although it in- 
creases the breeze, thereby lowering the yield, works wonders in a 
blast furnace. 

Another source of economy in furnace practice is the ash. Ina 
400 ton furnace 1% of ash in the coke would mean putting in the 
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furnace 4 tons per day of a material costing $4 a ton, which is 
positively detrimental. To flux this ash, stone must be added, and 
to melt the ash and the stone more coke must be added, then to 
flux and melt the ash in the added fuel the same cycle occurs. This 
gives an idea of what may be saved by the elimination of ash in 
the fuel. Selecting coal for its ash content justifies the added cost 
of better selection at the mines, cleaner mining, etc. 

As uniformity is the keynote to good practice in a blast furnace, 
so is regularity to the by-product coke oven. The practice to-day 
is to run everything on schedule and to make the heats conform. 
It was early seen that any oven that could be properly heated 
would make coke, so the competition lay in skill in design. Sim- 
plicity was the keynote and the design had to provide for easy ac- 
cess to all parts. 

THE SURPLUS GAS AVAILABLE. 


In years gone by the surplus gas available was guaranteed by 
oven builders to be 5000 cu. ft. per ton of coal coked, of a B. T. U. 
value of 500. I recently visited a plant that has been in operation 
27 months, where the yield of surplus gas was 6250 cu. ft. of 590 
B. T. U. I am credibly informed there is one plant where the 
surplus gas runs to 6600 cu. ft. This, of course, is only possible 
where air is absolutely «xciuded, as leaks would prevent any such 
results. 

The oven size has gone from a capacity of 4.5 tons of @oal to 13.5 
tons, which seems to be about the standard. While it varies with 
different coals, an oven is generally about 17" to 22" wide, with a 
taper to facilitate pushing the coke. The height of the oven is 
about 10’ and the length from 35’ to 40’. 

The cost of ovens has increased from about $7,500 to nearly 
$20,000 per oven. This is easily explained by the increased weight 
of the materials entering into the construction, and the fact that 
the maintenance and conversion cost has been cut to well below 
60c. per ton of coal coked. Taking as an example coal around 28.5 % 
volatile matter, with the ordinary yield a typical balance sheet for 
a 100 oven plant of 13.5 tons per oven capacity on an 18 hour cok- 
ing time would be as follows: 


Daily Expenditure. 








1766 tons of coal at $3 per ton.................. .. $5,298.00 
Conversion cost, including depreciation, contingencies 
and all charges, except interest and administration ; 
TS ak wart Rha bow sivic aie. wee anes 1,059.60 
Interest on investment of $2,000,000 at 5% $100,000 
22c. per ton of coke, 1236 ra ackstle ote 6 Seas em aia 271.92 
$6,629 .52 
Receipts 
Tar, 7 gal. per ton of coal, at 24ec. per gal........ . $309.05 
eR i wha ewan Che aid bes 6 1,059 .60 
a re ns ES ais hot ass esi its cours 1,059.60 
Benzol, 24 gal. at 14c. or 20c., less 6c. conversion... 556.29 
Toluol, 0.3 of a gal. at 15c. per gallon............... 79.47 
$3,064.01 


This makes the cost of coke $6,629.52—$3,064.01—$3,565.51 
for 1236 net tons, a yield of 70%, or $2.88 per ton. So you have 
a ton of coke for less than the ton of coal cost you, and have 
10,500,000 cu. ft. of surplus gas of 550 B. T. U. at 10c. per 1000 
cu. ft. and a uniform coke both physically and chemically, with de- 
preciation and interest taken care of. 

At present war prices owners of by-product coke ovens selling 
their benzol at 0.50c. per gallon and their toluol at $4.50 per gal- 
lon, find their coke costs them nothing. 

When changing from 24 hour coking time the tendency was to 
reduce the time as low as possible (and coke was successfully made 
under 15 hour), but the high heats employed made this dangerous, 
for neglect at any time would melt the oven. So gradually heats 
were brought back and time made 18 hour, and the ovens after 
running for long periods on these heats show no signs of deterio- 
ration. 

By-PRoDUCT RECOVERY. 


In American practice improvement has been least in recovery of 
tar and ammonia. In Germany and England tar recovery is much 
better than with us. Theoretically our coals should yield more 
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By-Product Coke Ovens of the United States now Built and Building. 





Benzol 


Benzol 
Type No. Recov- 
Ovens, Ovens, ery, 
American Steel Wire Company, Cleveland, 

_) RREAD Rettig ft UR ALES BR he Koppers 180 Yes 
Allegheny By-Product Coke Company, 

RS TE ct Oc. oc ee ees Otto 120 Yes 
Brier Hill Steel Company, Youngstown,O. Koppers 84 Yes 
By-Product Coke Corporation, So. Chi- 

FEIN sg Bee ay. bicreatals a eareraioe Semet-Solvay 280 Yes 
Cambria Steel Company, Johnstown, Pa. Otto 372 Yes 
Cambria Steel Company, Johnstown, Pa. Koppers 92 Yes 
Central Indiana Gas Company, Muncie, 

Me xa das ar dvd 1G ke ce ale eda: ar nonin tet ioe Klonne ae 
Citizens Gas Company, Indianapolis, Ind. Otto 100 Yes 
Coal Products Company, Joliet, Ills..... Koppers 36 7? 
Coal Products Company, Joliet, Ills..... Wilputte 18 Yes 
Central Iron & Coal Company, Tusca- 

NG IN 5.5 eb as cies ow Ko re Semet-Solvay 60 Yes 
Cleveland Furnace Company,Cleveland,O. Semet-Solvay 100 Yes 
Chattanooga Gas Company, Chattanooga, 

Ree gaa ARC Aa EI go lie Roberts 2 fz 
Carnegie Steel Company, Clairton, Pa... Koppers 640 Yes 
Colorado Fuel & Iron Company, Pueblo, 

RE ois PEN crs maton erdisl ore ots awiaten Toten Koppers 120 Yes 
Dover By-Product Coke Company, Canal 

SAE RRR ARE a SSR nts eeet Roberts 24 Yes 
Empire Coke Company, Geneva, N. Y... Semet-Solvay 46 Yes 
Gulf State Steel Company, Gadsden, Ala. Koppers 37 Yes 
Inland Steel Company, Indiana Harbor, 

MR act. neon sls dis ngs > + eke em Koppers 86 Yes 
Iniand Steel Company, Indiana Harbor, . 

I ne eet ak errr ean Koppers 44 Yes 
Indiana Coke & Gas Company, Terre 

NN cia ce ww tiie a Gas Mach. Co. 30 ? 
Indiana Steel Company, Gary, Ind ..... Koppers 560 Yes 
Illinois Steel Company, Joliet, Ills ..... Koppers 280 Yes 
Kentucky Solvay Company, Ashland, Ky. Semet-Solvay 108 Yes 
Lehigh Coke Company, So. Bethlehem,Pa. Didier 40 Yes 
Lehigh Coke Company, So. Bethlehem,Pa,. Koppers 424 Yes 
Laclede Gas & Light Company, St. Louis, 

NE. pi eG Rene ate tla cre reid hakereteohd Koppers 56 Yes 
LaBelle Iron Works, Follansbee, W. Va.. Koppers 94 Yes 
Lackawanna Steel Company, Buffalo,N.Y. Otto 188 Yes 
Lackawanna Steel Company, Buffalo,N.Y. Rothberg 280 Yes 
Lackawanna Iron & Steel Company, Buf- 

gk sk RNR 9S a ae sO Otto 232 Yes 
Maryland Steel Company. Sparrows 

PEERS AAA aOR peer eee Koppers 120 Yes 
Minnesota Stee] Company, Duluth. Min. Koppers 90 Yes 


Type No. Recoy- 
Ovens. Ovens, ery. 
Michigan Alkali Company, Wyandotte, 

I he ae 5 a ee fang ee a Semet-Solvay 30 Yes 
Milwaukee Coke & Gas Company, Mil- 

ay SRP IN Fo 8 Sars te aaa Semet-Solvay 160 Yes 
New England Gas & Coke Company, 

ROWE, MINS ons si ora lowie. dled dw eet Otto 400 +? 
National Tube Works, Benwood, W. Va. Semet-Solvay 120 Yes 
National Stamping and Enameling Com- 

a Cam On oo accede o nis arene Roberts 240 ? 
Niagara Coke Corporation, Buffalo, N. Y. Otto 100 Yes 
Northwestern Iron Company, Mayville 

Ws oa wi sagavates oleate a oualsheia waren Otto 72 Yes 
North Shore Gas Company, Waukegan, Ill, Semet-Solvay 13 No 
Pennsylvania Steel Company, Lebanon, 

BM ea aishaiie a ceia ba hes wists oe oh lere a eee we Semet-Solvay 120 Yes 
Pennsylvania Steel Company. Steelton, 

WU til. alge re win) <M uidég Se tess bs .... Semet-Solvay 40 Yes 
Philadelphia Suburban Gas & Electric 

Company, Chester, Pa............... Semet-Solvay 40 Yes 
River Furnace Company, Cleveland, O.. Koppers 240 Yes 
Republic Iron & Steel Company, Youngs- 

i onesie hs latin Pox aibtets Koppers 143 Yes 
Semet-Solvay Company, Dunbar, Pa..... Semet-Solvay 110 Yes 
Solvay Process Company, Delray, Mich.. Semet-Solvay 175 Yes 
Solvay Process Company, Syracuse,N. Y. Semet-Solvay 40 Yes 
Sharon Coke Company, Sharon, Pa...... Otto 212 Yes 
Seattle Lighting Company, Seattle, Wash. Klonne 2 -2 
South Jersey C. E. & T. Company, Cam- 

GO; Ths. acs 35 gs A ee ee Otto 150 Yes 
Seaboard By-Product Coke Company, 

MT OIG TNS Bioneio dons cecedaicae Koppers 110 Yes 
Tennessee Coal & Iron Company, Ensley, 

Fe SE Ra Ce Ae Oe Ee Semet-Solvay 240 Yes 
Tennessee Coal & Iron Company, Fair- 

a” ERA aS 0 SRO 2 eee Koppers 280 Yes 
Toledo Furnace Company, Toledo, O.... Koppers 94 Yes 
United Furnace Company, Canton, O.... Koppers 47 Yes 
Union By-Product Coke Company, Buf- 

NS I ah et eh ele a Roberts 66 Yes 
Western States Coke Company, St. Paul, 

| ORES IEE re ae Koppers 55 Yes 


Wickwire Steel Company, Buffalo, N.Y. Semet-Solvay 60 Yes 
Woodward Iron Company, Woodward, 


P| RE IEG hen fin “aaa Koppers 170 Yes 
Youngstown Sheet & Tube Company, 

pI Sn. ec s Keppers 204 Yes 
Zenith Furnace Company, Duluth, Minn. Otto 65 Yes 





than 7 gallons, and ammonia more than 1%. As the coking time 
was brought down, the yields of tar and ammonia went with it; 
and as ovens are principally being run to supply metallurgical coke 
this subject has not been given the attention it deserves. 


BENZOL AS A MOTOR FUEL. 


With the exception of the Semet-Solvay Company, the benzol in- 
dustry is in its infancy. Plants are being built in practically every 
coke-oven installation since the war began, but the result after the 
war remains to be seen. Logically the first and greatest market 
for benzol will be as motor fuel. 

Assuming the capacity of the old type ovens at 5 tons of coal per 
‘day of 24 hours, and the larger ovens at 15 tons and getting a 
yield of 242 gallons of 50% benzol per ton, we find the benzol pro- 
duction should be 84,900,000 gallons, or 2,694,000 bbls. per vear. 
Fear has been expressed that the sudden dumping on our markets 
after the war of 85,000,000 gallons of motor fuel would break the 
price badly and make a number of lean years for the coke oven 
benzol producer. 

If 200,000 of the 300,000 Ford cars produced annually remain 
in this country, and have an average mileage of 5,000 per car and 
consume a gallon of gasolene for every 15 miles, their annual con- 
sumption will be 66,666,000 gallons. Since the benzol output, if 
all sold for motor spirits, only amounts to 84,990,000 gallons, and 
one make of car uses 66,666,000 galls, with the increase in auto- 
mobile production that the statistics show, it seems we are fortu- 
nate to have a new fuel coming on the market. 

The production of tar in gallons in 1905 was 36,379,000; in 


1910, 69,780,000 gallons, and when the various plants now built 
and building are in operation these figures will advance to 237,947- 
000 gallons of tar. 

Sulphate of ammonia production in 1905 in the United States was 
65,000 tons of 2,000 lbs. ; in 1910, 115,000 tons. When the pres- 
ent ovens now built and building are operating, the production will 
be about 340,000 tons. The price of these has been 2.5 cents per 
gallon for the tar, and for the sulphate of ammonia, around $60 a 
ton for the past ten years. 


THE GOVERNMENT’S PROPOSED NITRATE PLANT. 


When in Germany, last summer, I became so thoroughly im- 
pressed with the necessity for preparation in this country, that I 
yield to no one in my desire to assist toward that end, appreciat- 
ing the immediate necessity ‘of being self-contained in the matter 
of nitric acid, and not relying on Chilian nitrates. 

I was told in Germany that they were securing nitrogen for mu- 
nitions by the direct electric are process, and by releasing the am- 

.monia from the sulphate of ammonia and oxidizing it into nitric 
acid. This latter process, invented some years ago by a German 
chemist, was not commercially successful on account of the cheap- 
ness of Chilian nitrate, but since the outbreak of the war it is one 
of the principal’ sources of supply. The abnormal conditions ex- 
isting during a war justify the use of more expensive methods of 
securing nitrogen. 

The Chamberlain bill contains an amendment appropriating $15,- 

000,000 for a hydro-electric plant for the production of nitrogen 

for the army during war times, and for fertilizer in peace times, 
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If this is a war measure, should not the Government establish a 
number of plants around the country for converting sulphate of 
ammonia into nitric acid, and should it not arrange with the many 
hydro-electric companies to take power from them during the du- 
ration of the war and secure direct nitrogen from the air? Should 
not the plants be broken up into small units, their geographical 
location being made with regard to freight rates and the accessa- 
bility of material? I cannot seriously contemplate the Govern- 
ment putting its entire reliance on one dam, which treachery, or a 
bomb from an aeroplane could annihi'ate, thereby destroying the 
source of supply. 

We may well, then, question why the Government contemplates 
this investment, and the answer seems to be that it wants to go 
into the fertilizer business, in competition with private capital that 
has invested millions of dollars in the industry; or else why spend 
$15,000,000 building dams to sell power to produce nitrogen for 
fertilizer purposes, 99% of the time during peace, in order to have 
nitrogen 1% of the time during war, when for that period they 
can get all the nitrogen they want from sources at present estab- 
lished. If private capital has never been able to make the direct 
recovery of nitrogen from the air by electric are process commer- 
mercially profitable, why assume the Government can ? 


Nitric ACID FROM CYANAMID. 


It is then natural to assume that the only process that has found 
a foothold on this continent will be adopted, which is the cyanamid 
process, a process for the recovery of nitrogen from the air in the 
form of calcium cyanamid, at a cost for power much less than the 
electric are process; from this calcium cyanamid, the ammonia can 
be produced by further operations, and like the ammonia released 
from sulphate, oxidized into nitric acid; but why do this when 
sufficient nitrogen is already being recovered from coal? 

I believe that the Government has entered into this enterprise 
believing that there is a nitrogen shortage, predicating this belief 
on the importations of sulphate of ammonia. In 1914 the consump- 
tion of sulphate of ammonia, or its equivalent, in the United States 
was 272,000 tons, of which the United States imported 83,000 tons, 
but, as previously stated, in 1917 the production will be 340,000 
tons. The increase in consumption of ammonium sulphate in the 
United States in the last three years, from figures available, is as 
follows: 


Consumption Increase 
‘ons. Tons. 
| ren eee” 230,000 16,000 
| ES ey ee 246,000 16,000 
| 3S rae .. 262,000 10,000 
Pc nica oo uns hatewaatankas 272,000 


This shows that the production is increasing in a greater ratio 
than the consumption. Would it not seem reasonable, then, to 
suppose that the Government would foster the sulphate of ammo- 
nia industry, and encourage the building of by-product coke ovens 
and arrange for securing, in case of war, the sulphate of ammonia, 
benzol and toluol necessary for the making of munitions, and en- 
courage the further building of by-product coke ovens, if the pros- 
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pective amount of these materials was inadequate, rather than to 
build a hydro-electric plant? 

Private capital will in the future be just as ready to build ovens 
as it has been in the past. Then why has the Government got to 
spend $15,000,000 to secure something private capital is producing 
now? If it feels it has to spend money, why not spend it on the 
sulphate of ammonia industry, where it will not only secure benzol 
and toluol for itself, but where, during the 99% of the time we 
are at peace, all those working in the many ramifications of the 
coal tar derivatives will also be benefited ? 

It was my good fortune two years ago to visit most of the by- 
product coke ovens in the Durham and Middlesborough district in 
England, and a great many of the ovens in the triangle formed by 
Dusseldorf, Dortmund and Wesel, in Germany. Having seen just 
before I left the practice and mechanical refinements of the Gary 
plant, visiting the coke-oven operations in Europe brought back 
very vividly the practice here of 10 years ago. One realized how 
entirely we have gotten away from the old world’s standard. 

Only two things I saw were, I considered, in advance of us. At 
one of the big German steel plants they have a 10,000-hp. installa- 
tion of gas engines, generating electricity, which cost them com- 
plete $300,000. The same installation over here would have cost 
$1,000,000, which may explain -why the large gas engine unit is 
less in vogue here than there. The other instance was at Skinnin- 
grove, where they use a mixture of three volumes of blast-furnace 
gas with one volume of coke oven gas, and are getting a mixture 
about as follows : 

Hydrogen, 13.25; methane;-7.5; unsaturated hydrocarbons, 
0.5 ; carbon monoxide, 22.75 ; carbon dioxide, 9, and nitrogen, 47%, 
with a B. T. U. value per cu. ft. of 206. 

They use this gas in gas engines to produce electricity; also in 
the open-hearth furnaces and in the soaking pits. 

That we will come to use a mixture of this kind I am confident, 
especially as natural gas is beginning to show signs that it cannot 
be counted on in the future as it has been in the past. 

In good blast furnace practice, where the gases are efficiently 
washed, they are using about 30% of the total volume of the gas 
for stoves, 7.5% for the boilers, and 12.5% for blowing engines, 
and there is a 5% loss in washing, etc., leaving a surplus of avail- 
able gas of 40 to 45%. This gas has a value of between 90 and 
100 B.T. U. The volume of gas depends, of course, on the 
amount of air being blown and what the charge is, but will amount 
in the case of a modern furnace toaround 25,006,000 to 30,000,000 
cubic feet per day per furnace. 

By mixing this low B. T. U. value gas with the richer coke oven 
gas, making an average of 200 to 250 B. T. U. per cubic foot 
mixture, an increased supply of calorifically uniform fuel gas is 
obtained, which undoubtedly is advantageous. 

With the exception of these two things I can truthfully say that 
the European practice, excepting in ammonia and tar yields, is in 
no way comparable to the present United States practice, and in 
engineering and amount of production we are immeasurably 
superior to our instructors.—From Address to the New York Sec- 
tion, Society of Chemical Industry. 
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Cannot Charge for Reconnecting Service After Disconnection 
Because of Non-Paymeat of Bill. 
cc 


A customer of the Georgia Railway and Power Company, failing 
to pay his bill, service was disconnected. Later he offered to pay 
provided connection of service was restored, but this the company 
refused to do unless a reconnection charge of $1 was paid, which 
the customer refused to pay. He then also refused to pay his ac- 
count that was in arrears. Suit was brought and’the Georgia Court 
of Appeals stated (88 S. E. 33) that it thought this extra charge by 
the company could not be inforced, as the expense of turning off 
and on of the energy enters into the monthly rate charged by the 
company for the service. 





Municipal Plant Granted Permission to Extend te«Neighboring Town. 





The Massachusetts Gas and Electric Light Commission has 
authorized the town of Middleboro to extend Electric lines into 
Lakéville. This is the first instance of the Commission’s authority 
being sought for permission to allow a municipal plant to build in 


———— — 


another town. The law recognizes that such extensions may be 
made; and leaves to the Board merely the expediency of each sep- 
arate undertaking. The question in this case is whether the ex- 
tension is apt to jeopardize the interests of Middieboro taxpayers 
or consumers. The town nd its lighting board being agreed as 
to the desirability of extending the service. which promises a good 
return on a comparatively small investment, the Com nission would 
hardly be justified in withholding permission, it says. 





Iilinois Commission Disposed of Many Cases During Year. 


ta 


The report of the years work of the Illinois Public Utilities Com- 
mission, shows that during the twelve months the Commission dis- 
posed of 1572 cases in the regular docket, including 606 cases 
carried over from the preceding year. During the year, 1277 
cases were filed and docketed and all but 311 of these were actual- 
ly disposed of within the year. The Commission took up, but did 
not complete, 210 cases, and 101 cases filed during the year were 
not reached. The Commission approved 1644 orders. The legal 
department approved 2526 leases. In addition, 770 matters of 
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various kinds, mostly in the nature of complaints, were handled on 
the informal docket of the Commission, making a total of more 
than 2300 matters disposed of by the Commission within the year. 





Revaluation for Madison. 
eg 


The Wisconsin Railroad Commission has ordered a revaluation of 





ETcHING TEST TO DETECT STEEL IN WROUGHT IRON PIPE.-— 
*‘Iron Age’’ describes an etching test developed by a manufac- 
turer of wrought iron pipe, as an aid in detecting the presence of 
steel in pipe sold as wrought iron. 

















Fig. 1—The ‘‘Flat’’ is filed on the Pipe at the place indicated by the 
White Dotted Line. 


The detection of steel by etching with picric acid and a micro- 
scopic examination requires the preparation of a metallographic 
specimen, and is a tedious operation. Even when the wrought iron 
contains a large percentage of steel it may often be missed, as 
there is nothing to indicate where the metallographic specimen 
should be prepared. The etching test here described eliminates 
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the Madison Gas and Electric Company and the engineering depart- 
ment of the commission will make a complete field check of the 
plant, with the net addition of book accounts. The idea of the 
order is to bring the valuation of the plant down to date, from 
the figure set in the investigation made by the commission in 
March, 1911. At that time the value of the plant was placed at 


$1,080,071 for reproduction, or, counting depreciation, a net value 
of $917,912. 


this uncertainty. It is not in itself conclusive as to the presence 
of steel, but by showing up the areas most likely to contain steel it 
eliminates the necessity for further search and enables the investi- 
gator to proceed at once with the more elaborate preparation of 
the specimen for microscopic examination. 

Three or four sample rings 2 or 3 inches in length are cut, from 
different pieces of pipe or from different points on the same length 
of pipe. The rings are submerged, one at a time, in a solution 
consisting (by volume) of 


Per cent. 
Hydrochloric acid, c. p., 1.19 sp. gr................ 25 
Pree Sek, GC. Be, 1.00 OR. OE...» 6idiccvie sind ccesiec 25 
SE son sect Daiserdn crows wim sinters Grits wai 50 


After being left in the solution about a minute the samples are 
rinsed in cold water and then with alcohol. Both ends of each 
sample should then be examined to discover bright streaks, which 
are an indication of steel in the metal. Asa rule, an examination 
of the surface of the metal will not show steel, as steel scrap is 
usually inserted in the middle layers of the ingot to prevent it 
from coming to the surface of the finished pipe. If no suspicious 
looking streaks are found in the first ring etched additional rings 
are tried. Three or four will usually reveal the steel scrap, espec- 
ially if rings cut from different pieces of pipe are available. 

A “ flat’’ surface is filed on the outside of the ring suspected 
of containing steel, as shown by the white line on Fig. 1, where 
the steel, according to the end indications, is most likely to be 
found. Filing is stopped when the suspected steel band, or bands, 
are half filed through, or when their maximum surface is exposed. 
It is not necessary to polish the surface to be examined. The flat 
is now etched in the same manner as the ends, keeping the sample 
in solution one minute, or as much longer as is necessary to bring 
out the steel bands in strongest relief, as shown in Fig. 2. If itis 
desired to keep the etched surface from fading, it is covered with 
white shellac, or some other non-acid coating. Fig. 3 shows a 
sample of wrought-iron pipe giving no sign of steel under test by 
this method. 

If any doubt exists as to the bright streaks shown on the etched 
surface being steel, the surface is polished to the highest possible 
metal finish, free from scratches, etched with a 5% solution of 
picric acid and alcohol and examined by means of the microscope. 

Summarized, the advantages obtained by the use of this test are: 
It eliminates much of the uncertainty incident to the use of picric 
acid test alone; it saves time in the preparation of the test speci- 
mens and in the examination of the etched surface, and it requires 
only easily obtained material and no special technique. 

















The 3 Prominent White Bands in Fig. 2 (left) are Streaks of Steel in Wrought Iron Pipe. Fig. 3. 


(right) is Pipe in which no Steel was Found. 
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AMERICAN GAS CENTENARY 
To celebrate the introduction of gas lighting 
on this continent as signalized by the founding 
in the City of Baltimore on June 17th, 1816, of the 
First Gas Company im America. 
The Johns Hopkins University 
~~ yequeésts the honor of your presence 
at a meeting to be held in McCoy Hall 
on Friday evening, June sixteenth, 1916 
at eight o’clock. 


Baltimore 
Monument Street 
between Eutaw and Howard Streets. 





THE board of directors of the American Gas Institute at the May 
meeting appointed the following nominating committee: Victor 
F. Dewey, chairman; Carroll Miller, Walton Forstall, H. B. 
McLean, John Williamson. 





THE Water Department, Trenton, N. J., has recently tendered a 
statement to the City Commission showing that it is costing the 
municipality on an average of $2,000 annually to replace the water 
service lines on North Clifton avenue. It is held that electrolysis 
caused by the system of the Trenton & Mercer County Traction 
Company on this thoroughfare is responsible for the damage, and 
that in some instances the large water mains also show signs of 
deterioration through this cause. Expert examinations a few 
months ago went to show that the electric. energy escaping from 
the trolley lines was responsible. 





THE Electric Utilities of Illinois are making a concentrated effort 
to reduce rates for electricity for heating and cooking. The rate 
is often fixed so that electricity can be an active competitor of gas. 
Electric rates as low as 2.5 cents, net, per kilowatt-hour, with a 
$24 per year minimum bill, are offered to small residential con- 
sumers—a rate which is obviously in competition with gas at $1 
per 1000. The Utilities report some excellent results in small vil- 
lages where complete saturation has already occurred. The only 
possibility of increased revenue in some of these hamlets appears 
to be in a heating and cooking load. 





THE name “ Gasophalte” has been registered by the Anglo- 
Mexican Petroleum Products Company, Limited, London, as a 
trade mark for a Mexican asphalt, marketed by the company for 
gas making. An extensive series of experiments are quoted as 
showing that mixed with coal it results, upon carbonizing, in an in- 
creased volume of gas and higher illuminating value. 





THE name of the A. L. Swett Electric Light and Power Co., 
Albion, N. Y., has been changed to Western New York Utilities 
Company, Incorporated. Mr. Albert L. Swett is president of the 
company, and retains the financial control. 





THE Consumers Gas Company Rifle Association, Toronto, Canada, 
had their annual luncheon in St. James parish house, May 25th. 
Prizes were presented to the winners in the rifle contest, the Pres- 
ident’s cup being won by the team from the gas works. A pro- 
gram of addresses and songs followed. The speakers were A. W. 
Austin, Arthur Hewitt, P. C. Paynter and Lt. Carr of Winchester 
School. R. B. Foster and J. T. B. Redfern contributed pleasing 
solos. The gas company has 331 employees on active service. 





Tux first ‘step toward the regulation of public utility corpora- 
tions in the State of Utah has been taken by the Board of County 
Commissioners of Salt Lake County. The commission has enacted 
an ordinance providing that all charges for telephone service shall 
be just and reasonable, and every unjust or unreasonable charge 
made shall be prohibited and declared unlawful. Service, equip- 
ment and facilities must be furnished by every telephone company 


to promote the safety, health, comfort and convenience of its em- 


ployees and the public. a $ 





THE Cleveland Gas Meeters have elected the following officers: 





missioners; A. L. Cochran, secretary-treasurer. The past officers 
gave their annual banquet at the Hollenden Hotel, May 20th, 1916, 
at which time the. election of new officers was announced. They 
had an exceptionally good “‘ feed,’”’ some good smokes, girl singers, 
Andy Kelly (Keith Circuit man) to tell jokes, and some comic mo- 
tion pictures, all given free to members in good standing. The 
money was accumulated by charging 25 cents per month dues, but 
the new officers have decided to charge only $1 per year dues to 
present members and $1 iniation fee in addition to the yearly charge 
to new members. The new officers were installed June Ist. 





AN interesting lecture and demonstration was given by Mr. A. J. 
Van Brunt, Director of Safety Education of the Public Service 
Corporation, in the Public Service Assémbly Room, 84 Sip avenue, 
Jersey City, on the night of Tuesday May 3lst. The meeting was 
well attended by employees of the gas and electric commercial and 
operating departments. Mr. F. W. Schmidt, the division agent of 
the Hudson Division, was chairman of the meeting, and before in- 
troducing Mr. Van Brunt, spoke on how much this kind of educa- 
tion means to ourselves, our families and other lives that we are 
responsible for in our daily contact with the public. Mr. Van 
Brunt’s remarks proved interesting and humorous as well, and he 
was ably assisted by Mr. J. Anderson, of the Public Service Elec- 
tric Company. Mr. Anderson gave a demonstration, with the 
assistance of one of his men, on “ First Aid to the Injured,’”’ for 
persons drowning, overcome by gas or receiving an electric shock. 
The Public Service Corporation has a regularly organized Safety 
Educational Department, and employees are given illustrated lec- 
tures twice each year. This necessitates assembly in each division 
all over the State. The lectures are always new and fitted, as far 
as can be, to the class of employees to which they are delivered, 
viz., to transportation men, on transportation matters ; to gas and 
electric men on subjects embracing the hazards met daily in their 
work. The Safety First Director has 800 feet of moving picture 
film, made by the Edison Company especially for the Public Ser- 
vice Corporation on their . property, and some 500 lantern slides. 
Practically every school child in the State has been lectured to 
once, and thousands of them more than once. For instance, in 
1916 the Safety First Director has already reached in the schools 
88,906 children and 4,182 adults. He has also shown the motion 
pictures and slides to 1,781 adults and 4,996 children in parks, 
playgrounds, etc. In the years 1913 to 1916 a total of 213,985 
adults and 524,339 children have been reached with safety educa- 
tional lectures and pictures. 





THE 1400 employes of the Denver Gas and Electric Co. 
have been given an opportunity to invest in the stock of Cities 
Service Company. Eachemploye will have the privilege of buying 
stock to the amount of his annual salary in the proportion of one 
share of common and two of preferred for $300 with five years 
time in which to pay it. This stock is quoted on the market at 
$456, so that those taking advantage of the offer start with a sub- 
stantial profit to their credit. It is thought at least 800 of the 
1400 employes of the Denver company will take from one to five 
shares each. 





THE Charlestown (Mass.) Gas and Electric Company has taken title 
to the large four-story brick and stone building situated 23 to 29 
Main street, Charlestown, owned by the Warren Institution for Sav- 
ings and assessed for $47,000. There is a land area of 7143 square 
feet. 





THE testimony by L. P. Léwe, president of the Economic Gas 
Company, Los Angeles, Cal., as a city witness in the gas hearing 
before Commissioner E. O. Edgerton, that it was necessary to 
maintain the artificial.gas plants of Los Angeles ready to serve the 
public was inchallenged. On the commission’s decision of this point 
rests the question as to whéther or not allowance will be made the 
Los Angeles Gas and Electric Corporation for plant in the rate 
finally fixed. ‘The chief engineer of the Board of Public Utilities 
was questioned closely as to his deduction that there is plenty of 
natural gas in the fields, and as to pipe lines to supply the needs of 
the city. 
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THE May gas output of the Boston Consolidated Gas Company 
showed an increase of 1.9% over a year ago, compared with 3.5% 
increase in previous month. The output has increased each month 
since January. The May gas output was 420,525,000 cubic feet, 
an increase of 7,738,000 cubic feet, compared with corresponding 
month in 1915. The outputs thus far this year follows: 


ee Cubic feet, 420,525,000 1.9% increase 
Apr. ..%. - ¥ 426,546,000 3.5% - 
re "i 489,327,000 5.45% “ 
February..... a 491,890,000 9.9% “ 
January...... ve 530,597,000 * 62% “ 
*Decrease. 





EMPLOYEES of the New Bedford (Mass.) Gas and Edison Light 
Company are to receive an increase in wages immediately. In 
many cases the increase will be as much as 10%. The company 
has issued this notice. 


“To Our Employees: 


“‘ After a careful consideration of the rights of all parties con- 
cerned and investigation of the rates of compensation in force for 
similar work in the same and in kindred industries, we have made 
increases inthe rates of pay throughout all the departments of our 
company which go into effect to-day.”’ 





AN appeal to the Superior Court from the Public Utilities Com- 
mission order that the New Britain (Conn.) Gas Light Company 
shall extend its mains and service from East street in New Britain 
to Maple Hill in Newington, was heard by Judge Case. The company 
claims the order is confiscatory and unconstitutional and that the 
Commission did not have the power to make such an order. A 
charter amendment was granted the company by the legislature in 
1905 allowing it to extend its mains to Newington, but the com- 
pany never did so, and as Maple Hill was more than 12,000 feet 
from its nearest main, it refused service to the ninety-five resi- 
dents of that district, who then, in October last year, petitioned 
the Commission, and on January 4 the order was issued that the 
mains be extended to Maple Hill in Newington, and that gas be 
furnished at the minimum rate of $15 per year, per house, for 
three years, and then at the regular rates. In its appeal to the 
courts the company says the order is unjust, unreasonable, inequi- 
table and inexpedient; that the rates are unreasonable and confis- 
catory of the company’s property. It is also set out that the 
Public Utilities Commission is without power to pass such an order 
under section 24 of the public utilities law; that the petitioners 
did not allege refusal and failure on the part of the company to 
furnish service and the petition was not properly before the Com- 
mission and the order was void. Furthermore the company says 
the failure and refusal to furnish service at Maple Hill was not 
unreasonable, and that the Commission erred in assuming that the 
company had assumed obligations to extend its main to Newington 
by accepting the charter amendment, which the company contends 
is permissive merely and not obligatory, as the company never ex- 
ercised any franchises in Newington. 





THE Stacey Manufacturing Company, of Cincinnati, O., have the 
contract to construct a two-lift 100-000 cubic foot capacity holder 
in a steel tank, at Newark, N. J., for the Picher Lead Company. 





OwING to the increased cost of natural gas production, the Key- 
stone Gas Company has found it necessary to raise its rates in 
Olean, N. Y., beginning with the regular reading of meters in June 
to 35 cents per 1,000 cubic feet, less the usual discount of 2 cents 
for prompt payment. This is an increase of 3 cents. It is stated 
that the campany’s overhead expenses also have been gradually in- 
creasing. 





I. C. CopLEy and his associates have closed the deal at Murphys- 
boro (Ill.) whereby they take over the waterworks, electric light 
plant and the gas plant under the corporate name of the Southern 
Illinois Utility Company. Mr. Copley, who is president of the new 
corporation, announced that $100,000 will be expended to put the 
plants in condition. H. L. Farrer, of Aurora, has been appointed 
manager at Murphysboro and has assumed his duties. President 


Copley plans to place the waterworks above the reach of high 
water, to increase the capacity of the gas plant and to extend the 
gas mains and electric lighting business. The gas plant will be 
operated in connection with plants at Marion, Johnson City and 
Herrin. 
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HERBERT A. WAGNER, 


President of the Consolidated Gas, Electric Light and Power Company, 
Baltimore, Md. 


Mr. WAGNER was graduated from Stevens Institute, Hoboken, 
N. J., at the age of 20, with the degree of mechanical engineer. 
From 1889 to 1900 he was general superintendent of the Missouri 
Electric Light and Power Company and of the Missouri Edison 
Electric Company of St. Louis, Mo. In 1891 he established the 
Wagner Electric Manufacturing Company of St. Louis, and con- 
ducted this business until 1899. Prior to his connection with the 
Baltimore utilities company in 1908, Mr. Wagner engaged in con- 
sulting engineering work in St. Louis and New York. In 1908 he 
took charge of the electric division of the Consolidated Company, 
in 1911 was elected vice-president, and subsequently president of 
the company. 





WALT MASON has written this appreciation of Mr. Henry L. 
Doherty, who was 46 years of age on May 15th: 


“For six and forty years, he’s camped upon this best of spheres ; 
and its a darned good place to dwell, because such men as Henry 
L. are here their services to give and show the people how to live. 
For six and forty cheerful years, he’s brightened up this vale of 
tears, and in that time accomplished more than most of us who 
reach four score. If he has such a record made, ere yet his youth 
begins to fade, what will it be when eighty years, have grayed his 
hair above his ears? Oh, may we all be still on deck, to celebrate 
that time, by heck !’’ 





J. WEAVER SMITH has been appointed Illumination Specialist 
for the Nashville Gas and Heating Company, Nashville, Tenn. 





G. R. SHIELDS, General Manager, and F. G. Curfman, Sales Man- 
ager, of the Steere Engineering Company, have severed their con- 
nections with that company, resigning as of June Ist. 





MILAN R. Bump, who resigned the chief engineership of the 
Doherty organization last fall, will return to that position about the 
1st of July, and F. J. Derge, Mr. Bump’s successor, will return to 
Toledo as assistant manager of the Toledo Railways and Light Co. 
Mr. Bump attended the National Electric Light Convention at Chi- 
cago, and received a notable ovation when called upon to address 
the preliminary gathering of the Doherty men. A few days later, 
after a conference with Henry L. Doherty, Mr. Bump announced 
his return to New York as soon as he could resign the vice-presi- 
ency of the Picher Lead Company, of Joplin, Mo. 





VINTON W. MASON, treasurer of the Cambridge (Mass.) Gas 
Light Company rounded the half-century milestone two weeks ago. 
On arriving at his office in the morning he was called to the-base- 
ment, where the men were assembled. President Arthur M. Barnes 
made a happy speech, and at its close handed Mr. Mason a re- 
ceipted order on a Boston sporting goods house for an L. C. Smith 
special, 20-gauge, hammerless shotgun. In his reply Mr. Mason 
said that he “‘ valued the spirit which prompted the gift even more 
than the gift itself,” coming from the working force, who, it seems 
formed a Basement Club a year ago, of some fifty members, pay- 
ing into a fund 10 cents each per week for this express purpose. 
Upon returning to his desk, upstairs, Mr. Mason was surprised to 
find upon it a handsome mahogany desk clock the gift of the lady 
employees of the office. 





THE 1915 statement of the NEw ORLEANS RAILWAY AND LIGHT 
COMPANY shows that the decrease in net income is due mainly to 


jitney competition in the railway department. This started on 
Jan. 31, 1915, and the number of jitneys operated now is approxi- 
mately 40% less than last spring, which tends to bear out the im- 
pression that they cannot operate profitably under favorable con- 
ditions. On Dec. 1 the electric rates were reduced. 


A comparative consolidated income account for the years ended 
Dec. 31, 1915 and 1914, follows: 
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Operating revenue , 1915, 1914 
Railway department .................. $4,198,235 $4,398,507 
Electric department ........... ...... 1,489,015 1,427,295 
a A ae ee 1,264,337 1,186,322 

NS ore 2 re. eae Gcdedcet « ca cn $6,951,587 $7,012,124 

Operating expenses : 
ee $2,342,411 $2,341,420 
Electric department.................. 573,406 561,227 
III oih5s dill vce wees cawsian 494,956 526,224 

re ee e.g og . .$3,410,773 $3,428,871 

Net operating revenue.................. $3,540,814 $3,583,253 

Net operating revenue—outside operations. 7,595 8,012 

en oles sale ove all $3,548,409 $3,591,265 

Revenue deductions : 
ag SARE Ey ee $765,826 $761,223 
Uncollectible consumers’ accounts ...... 10,251 9,000 

ee aes ae alt o's 'g rents $776,077 $770,223 

Net operating income................... $2,772,332 $2,821,042 

Miscellaneous income .......... ...... : 47,648 45,551 
ESSERE OCIS Oe POET OLE $2,819,980 $2,886,593 

Income deductions : 

Interest on funded debt .............. $1,752,906 $1,709,451 
Other interest charges................ 22,653 15,627 
Dividends on stocks of lessor company 
gunmemt oe Ganmee.........0.- 2. os 4,101 4,084 
Taxes on non-operating land and improve- ‘ 
i oe ac alanis 40-8 4 ode tak a 16,603 17,345 
Other income deductions............. 16,650 7,341 
ee ee sO os le Bae $1,812,913 $1,753,848 

Net income before deducting charges for 
renewals and replacements ............ $1,007,067 $1,112,745 

Charges for renewals and replacements... 212,927 189,618 

Net corporate income ..............-... $794,140 $923,127 

Less dividends on stocks of subsidiary com- 
panies held by others ................ 5,075 _ 4,013 

Balance of net income carried to surplus .. $789,065 $919,114 

en TOO. Ge se oo 8 as twas Secale $1,426,407 

SE TUNIS? DUS. cided C2 ioe hee a dela aReelas 797,620 
RE a Nai Ne ie ea ial eg Tea), abe alae’ $2,224,027 

ia eet are nie Reh as tia tyte @ gle gis'd wales Wala 200,071 
Surplus before deducting dividends................ $2,023,956 

PED 50.0 be dc oe ee Le be Pei ae es can ewe Sa he 699,710 
Dake Den 08 BONB 6k as ccc ne wets cow ee cee 28% $1,224,246 


Cities .SERVICE Co. announces that at a meeting of its Board 
of Directors a policy covering dividend payments for the common 
stock was decided upon. _ In addition to the regular annual rate of 
6% in cash beginning August Ist, 1916, payable 42% monthly as 
previously announced, company will also pay 2% on the common 
stock. in common stock on September Ist, and an additional 4% in 
common stock on December ist. It is also the expectation of the 
Board to pay 6% in common stock in 1917, and thereafter to in- 
crease the dividends paid in common stock 3% each year so long as 
earnings of the company justify this policy. These stock dividends 
will be in addition to the regular rate of 6% in cash per annum. 
The Board also has voted to make an offer to the stockholders of 
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Toledo Traction Light and Power Co. to take over their holdings of 
the preferred and common stocks at approximately their present 
market prices. A similar offer will also be made to the stock- 
holders of Lincoln Gas and Electric Light Co. and to those of the 
Montgomery Light and Water Power Co. An offer will also be 
made to the holders of the preferred stock of Electric Bond De- 
posit Co. by which they may exchange their stock, share for share, 
for Cities Service Co. preferred stock. A special meetiug of the 
stockholders of Cities Service Co. has been called for June 29th, at 
which time the stockholders will be asked to approve an increase in 
the capitalization of the company from an authorized $40,000,000 
of preferred stock to $60,000,000 and from an authorized issue of 
common stock of $25,000,000 to $40;000,000. The former con- 
tract having expired, Cities Service Company has entered into a 
new contract with Henry L. Doherty & Company by which it will 
pay only the actual expenses incurred in the management and oper- 
ation of these properties, but as further compensation Cities Ser- 
vice Co. has given to Henry L. Doherty & Company an option on 
3,000,000 of common stock at $225 per share and also the right to 
purchase one-third of all other common stock which may be issued 
in the next five years at $250 per share. The contract provides 
that, in consideration of the granting of these options, the firm 
agrees to turn over to Cities Service Co. all their present public 
utility properties and to conduct all operations in the public utility 
properties and oil properties in behalf of Cities Service Co. and 
that Henry L. Doherty & Co. shall only have the right to take up 
and operate for their own account or for other parties only such 
properties as have first been offered to Cities Service Co. at cost 
and their purchase declined by that corporation. 








Current Prices of Public Utility Securities. 


Bid, Asked, 
EN SE 9 Ey ee CA A Roy) 120 122 
*American Gas & Electric............ ........ 146 148 
*American Gas & Electric pf .................. 52 52 
py Re ee 384 388 
American Light & Traction pf.................. 110!5 112!4 
Arnerienn Tower & Tint: . .. so. cece e 70 71 
American Power & Light pf.................... 5 864o 
American Public Utilities...................... 45 47 
American Public Utilities pf.............. 02... 76 79 
Associated Gas & Electric pf................... 55 65 
PerGomara Wrenor Gee CO... on ee ccc ne 127 130 
EE la SG hatae cece ead et eaten ae 278 280 
GARE he perepare a elk ae eo de teeter 87 88 
I coe a vue c cae iw Ueeaee tie 26 
a RPE Re le de Ris ae ie 9915 101 
*Commonwealth Pr., Ry. & Lt................. 64! 0 65 
*Commonwealth Pr., Ry. & Lt. pf.............. 8415 86 
eR Ro reo claves 138 139 
Denver Gas & Electric gen. 5s..... .... . ..... 97 99 
Electric Bond Deposit pf) icc... cei ce cee 85 86 
Electric Bond & Share pf....... eis tthe ees 99 100 
oe er. Lae ae 11 13 
Federal Light & Traction pf.................... 45 49 
Gas & Biectric Securities. .<....0..500..55...2008. 270 Nae 
Gas & Electric Securities pf....:.....5......... 92 97 
I Fost eT iid cthe kia nd ca deen ome tie 106 107 
Dioeenern Sentes Fower...... 05.3.0 00..0 222. pier 81 
Northern States Power pf::...:..:5..25.5...750.% 96 97lo 
ME ES. cs nc ees ec hc cc tek eee 58 59 
Pacific Gas & Electric, original...... .......... 89 91 
Pacific Gas & Electric Ist pf................6.... 89 90 
I ore nT E ES Ba a elacals wicielee cae 130 
OS SR Oe SS 2 ree: 36 
Republic Ry. & Light Co. pf................. . 16 79 
*Standard Gas & Electric...................... 14 1414 
*Standard Gas & Electric pf...... ............ 3916 40 
Tennessee Ry., Light & Power.................. 11% 12!5 
Tennessee Ry., Light & Power pf............... 52 53 
Toledo Trac., Light & Power................... 45 47 
Toledo Trac., Light & Power pf................ 80 83 
*United Gas Improvement Co.................. 88 89 


*Par value $50 





